Epidermal growth factor and angiotensin II stimulate formation of inositol 1,4,5- and inositol 1,3,4-trisphosphate in hepatocytes. Differential inhibition by pertussis toxin and phorbol 12-myristate 13-acetate.
The ability of epidermal growth factor (EGF) and angiotensin II to stimulate production of inositol trisphosphate and mobilize intracellular Ca2+ in hepatocytes was compared using quin2 fluorescence to monitor changes in Ca2+ levels and high performance liquid chromatography to resolve the inositol trisphosphate (InsP3) isomers. Both EGF and angiotensin II stimulated an increase in free intracellular Ca2+ concentration ([Ca2+]i) as well as a rapid increase in the production of inositol 1,4,5-trisphosphate (Ins(1,4,5)P3). Concentrations of angiotensin II which gave a rise in [Ca2+]i equivalent to that seen with maximal doses of EGF produced an equivalent increase in Ins(1,4,5)P3 formation. Both EGF and angiotensin II stimulated the formation of the Ins(1,3,4)P3 and inositol 1,3,4,5-tetrakisphosphate isomers. The formation of the Ins(1,3,4)P3 isomer lagged behind production of Ins(1,4,5)P3 but eventually reached higher levels in the cell. The initial rise in [Ca2+]i and InsP3 levels stimulated by EGF and angiotensin II was not affected by reducing the external Ca2+ concentration below 30 nM with an excess of [ethylenebis(oxyethylenenitrilo)] tetraacetic acid. Treatment of hepatocytes for 30-180 s with 1 micrograms/ml phorbol 12-myristate 13-acetate prior to the addition of EGF blocked the EGF-stimulated production of Ins(1,4,5)P3 and the increase in [Ca2+]i. Phorbol 12-myristate 13-acetate attenuated the production of Ins(1,4,5)P3 generated by angiotensin II over the concentration range of 10(-10) to 10(-8) M; however, the Ca2+ signal was only inhibited at the 10(-10) M dose of angiotensin II. Treatment of rats with pertussis toxin for 72 h prior to isolating hepatocytes blocked the ability of EGF to increase Ins(1,4,5)P3 and Ins(1,3,4)P3 but did not inhibit the ability of any concentration of angiotensin II to stimulate formation of InsP3 or inositol tetrakisphosphate. The observation that pertussis toxin selectively abolishes EGF-stimulated inositol lipid breakdown suggests that EGF and angiotensin II use different mechanisms to activate phospholipase C in hepatocytes.